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SPECIFICATION 
TITLE 

"A DEVICE AND A METHOD FOR SUPPLYING CONDITIONED AIR 

TO AN AIRCRAFT" 

5 This application is a divisional application of U.S. 

Patent Application Serial No. 09/799,144 filed on March 
5, 2001. 

BACKGROUND OF THE INVENTION 

The present invention generally relates to a device 

10 and a method for supplying conditioned air for heating 

and cooling to an aircraft. More specifically, the 
present invention provides a supply hose in a protected 
container. The container may deliver the required length 
of hose to the aircraft and retract the hose when the 

15 hose is not needed. 

It is, of course, generally known to supply 
commercial aircraft with conditioned air for heating and 
cooling. Typically, conditioned air is supplied to the 
aircraft from a jetway. The air is delivered with a 

2 0 flexible air hose. The supply hose is typically seventy 

feet in length. When not in use, the supply hose is 
stored in a bin under the jetway. Occasionally, when 
time permits, a worker may roll the hose into a wound 
roll before storing the hose in the bin. Often, an 

25 individual leaves the hose in a pile in the bin, thereby 

increasing undue wear of the hose and significantly 
affecting the performance of the hose when in use. 

In addition, while all aircraft have a standard 
connector, this connector is not located at the same 

30 point on all aircraft. Further, the jetway is not always 

located at the same distance from the aircraft. Some 
aircraft require seventy feet of supply hose for the 
conditioned air to reach the aircraft from the jetway 
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while others may only require twenty feet. All seventy 
feet of the supply hose must be removed from the bin 
regardless of how much hose is required. Whenever less 
than seventy feet of the hose is required, the hose may 
5 be bent and kinked between the jetway and aircraft. A 

bent hose and/or kinked hose causes a reduction in 
airflow to the aircraft which, in turn, reduces the 
efficiency of the heating or cooling. In some cases, the 
aircraft cannot be adequately heated or cooled using air 
10 supplied by the jetway. Additionally, spreading the 

supply hose on the ramp causes safety problems and undue 
wear. 

A need, therefore, exists for a device and a method 
for supplying conditioned air for heating and/or cooling 
15 to a commercial aircraft that may supply a hose of the 

appropriate length and that may retract the hose when the 
hose is no longer needed. 

SUMMARY OF THE INVENTION 
The present invention generally relates to a device 

2 0 and a method for supplying conditioned air for heating 

and cooling to an aircraft. 

To this end, in an embodiment, an apparatus for 
providing conditioned air to an aircraft is provided. 
The apparatus has a housing having a length defined by 
25 a first end and a second end. A flexible hose is 

provided within the housing. An inner tube is also 
provided within the housing and the inner tube has a 
length defined by a top and a bottom. Further, a drive 
unit is provided attached to the housing. 

3 0 In an embodiment, the top of the inner tube extends 

outside the first end of the housing and the bottom of 
the inner tube extends outside the second end of the 
housing . 
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In another embodiment of the present invention, a 
wheel is provided attached near the second end of the 
housing . 

In another embodiment, a motor is provided attached 
5 to the drive unit. 

In another embodiment, a hose is provided wherein 
the hose extends between the inner tube and the housing. 

In yet another embodiment, a finger is provided 
located between the inner tube and the drive unit. 
10 In an embodiment, the housing is in a horizontal 

position. 

In another embodiment, the housing is in a vertical 
position. 

Moreover, in an embodiment of the present invention, 
15 an apparatus for retracting a hose is provided. The 

apparatus has a housing and a drive unit associated with 
the housing. The drive unit has a belt. The drive unit 
retracts the hose into the housing. 

In an embodiment, a motor is provided attached to 
2 0 the drive unit wherein the drive unit is powered by the 

motor. 

In an embodiment, the drive unit has a cover. 
In another embodiment, the drive unit has a 
plurality of rollers. 
2 5 In an embodiment, drive unit has a plate. 

In yet another embodiment, the belt of the drive unit is 
formed with grooves. 

Moreover, in an embodiment of the present invention, 
an apparatus is provided for retracting a hose. The 
30 apparatus has a drive unit. The drive unit has a belt 

and the belt has a plurality of grooves. A flexible hose 
having ribs is provided wherein the ribs correspond to 
the plurality of grooves of the belt. 
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In an embodiment, a motor is provided attached to 
the drive unit. 

Moreover, in an embodiment of the present invention, 
a method for supplying conditioned air to an aircraft is 
5 provided. The method is comprised of the steps of 

providing a hose, storing the hose in a housing, 
extracting the hose from the housing, attaching the 
housing to a source of conditioned air and attaching the 
hose to an aircraft. 
10 In an embodiment, the method is further comprised 

of the step of In an embodiment, the method is further 
comprised of the step of releasing the hose from the 
aircraft . 

In an embodiment, the method is further comprised 
15 of the step of retracting the hose into the housing. 

In another embodiment, the method is further 
comprised of the step of attaching a wheel to the 
housing. 

In yet another embodiment, the method is further 
2 0 comprised of the step of attaching a relief hose between 

the housing and a source of conditioned air. 

It is, therefore, an advantage of the present 
invention to provide a device and method for supplying 
conditioned air to an aircraft with a hose in a protected 

2 5 container. 

Another advantage of the present invention is to 
provide a device and method with a hose in a protected 
container to reduce undue wear of the hose and 
maintenance performance of the hose. 

3 0 Another advantage of the present invention is to 

provide a device and method where only the necessary 
amount of hose may be provided to supply an aircraft with 
conditioned air. 
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Still further, an advantage of the present invention 
is to provide a device and a method that increases safety 
by storing unused portions of the hose in a container 
instead of spreading the unused hose on the ground. 
5 Another advantage of the present invention is to 

provide a device and method for a wheel on the container 
such that the container and hose may be rotated to 
different positions and/or locations. 

Another advantage of the present invention is to 
10 provide a device and method for positioning the housing 

with the hose in a vertical or horizontal position. 

Another advantage of the present invention is to 
provide a device and method for a retractor that retracts 
the hose into or out from the housing. 
15 Still further, an advantage of the present invention 

is to provide a device and method for a belt having 
grooves equally spaced to fit around the ribs of the 
hose . 

Additional features and advantages of the present 
2 0 invention are described in, and will be apparent from, 

the detailed description of the presently preferred 
embodiments and from the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 illustrates a cross-sectional view of a 
25 device for supplying conditioned air to an aircraft. 

Figure 2 illustrates a cross-sectional view of a 
retractor in an embodiment of the present invention. 

Figure 3 illustrates a side view of a drive unit in 
an embodiment of the present invention. 
30 Figure 4 illustrates a side view of a belt and hose 

in an embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE PRESENTLY 
PREFERRED EMBODIMENTS 

The present invention generally relates to a device 
and a method for supplying conditioned air for heating 
5 and/or cooling to an aircraft. More specifically, the 

present invention provides a supply hose in a protected 
container and a retractor. The container may deliver the 
required length of hose to the aircraft via the 
retractor. The retractor may engage the hose and pull 

10 the hose from the container. In addition, the retractor 

may also retract the hose into the container when the 
hose is not needed. Further, the retractor may be 
released from the hose and container, allowing the hose 
to be pulled manually from the container. 

15 Referring now to the drawings wherein like numerals 

refer to like parts, Figure 1 generally illustrates a 
device 100 for supplying conditioned air to an aircraft. 
The device 100 may have an inner tube 102 within a 
housing 104, a flexible hose 106 and a retractor 114. 

20 The inner tube 102 may be constructed of metal, mylar, 

or any other like material that provides a smooth surface 
and sufficient strength to support a flexible hose 106. 
The housing 104 may have a first end 108 and a second end 
116. The housing 104 may be cylindrical in shape and 

25 constructed of sheet metal, plastic or the like. The 

housing 104 may be supported by a base 110 at the first 
end 108 and by a tire 112 at a point near the second end 
116. 

The flexible hose 106 is preferably seventy feet in 
3 0 length and may be stored within the housing 104 and 

surrounding the inner tube 102. The inner tube 102 may 
provide support for the flexible hose 106 and the inner 
tube 102 may supply conditioned air to the flexible hose 
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106 from a source, such as, for example, a jetway. The 
flexible hose 106 is generally known in the industry, 
such as a hose constructed by Flexfab®. A coil 107 may 
be integrally formed with the flexible hose 106 such that 
5 the flexible hose 106 may be compressed and/or expanded 

much like a spring may be compressed and/or expanded (as 
shown in Figure 4) . The flexible hose 106 may be 
compressed, for example, up to 1/6 of its length when the 
hose 106 is stored entirely in the device 100. 

10 The first end 108 of the housing 104 may be attached 

to the base 110. The inner tube 102 may extend a 
distance "X" past the first end 108 of the housing 104. 
A starting end 109 of the flexible hose 106 may be 
located at the first end 108 of the housing 104. 

15 Alternatively, the starting end 109 of the flexible hose 

106 may be located at the second end 116 of the housing 
104 . 

The inner tube 102 may receive conditioned air, for 
example, from a source, such as, for example, a jetway 

20 (not shown) . The inner tube 102 may be mounted directly 

to the source or may be connected to a relief hose 118 
or other apparatus that delivers conditioned air from the 
source to the inner tube 102. The device 100 may be used 
in a horizontal position as shown in Figure 1, or may be 

25 rotated to a vertical position and mounted to the source. 

Additionally, when in the horizontal position, the device 
100 may be movable via the tire 112 such that the second 
end 116 may rotate about the first end 108 of the device 
100. The retractor 114 may be attached to the second end 

30 116 of the housing 104 and will be described in detail 

hereinafter. 

Referring now to Figure 2, a cross-sectional view 
of the retractor 114 is shown taken along lines II -II of 
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Figure 1. The retractor 114 may have four drive units 
122 placed around the inner tube 102. Preferably, the 
drive units 122 are identical. Fingers 132 may be 
located between the inner tube 102 and the flexible hose 
5 106. Further, the flexible hose 106 may be located 

between the fingers 132 and the drive units 122 . 

The drive units 122, as shown in Figure 3, may have 
a belt 124. Preferably, the belt 124, is constructed of 
rubber. The belt 124 may cover several cog rollers 126. 

10 One or all of the drive units 122 may be powered by a 

motor (not shown) . Four adjustable springs 130, two on 
each side of the belt 124, may be used to provide tension 
on the belt 124. Additional rollers 136, or preferably, 
a plate 13 8, may be located between two cog rollers 126. 

15 The belt 124 may cover the cog rollers 126, and the plate 

138 may cover the belt 124. The plate 138 may have a 
groove 140 in which the belt 124 may be covered. When 
in motion, the belt 124 may move in the groove 140. The 
plate 138 may serve to maintain the belt 124 in place. 

2 0 The drive units 122 may apply pressure to the flexible 

hose 106. The flexible hose 106 may be located between 
the belt 124 in the groove 140 of the plate 138 of the 
drive unit 122 and the fingers 132 . 

Referring again to Figure 2, the fingers 132 may be 

25 located on the inner tube 102 and may extend from the 

second end of the inner tube 102 to a point outside of 
the retractor 114. The fingers 132 may be constructed 
of, for example, Teflon®, plastic, steel, or any like 
smooth material. The fingers 132 may guide the flexible 

30 hose 106 and may keep the flexible hose 106 from kinking. 

The fingers 132 may preferably be used when the device 
100 is in a horizontal position and may not be necessary 
if the device 100 is implemented in a vertical position. 
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The cog rollers 12 6, powered by the motor of the 
drive unit 122, may propel the belt 124. The motor (not 
shown) may be hydraulic, electric, pneumatic or the like. 
Moreover, the drive units 122 may be powered by a single 
5 motor, or each drive unit 122 may be powered by a motor. 

The rotation of the belt 124 may propel the flexible hose 
106 between the belt 124 and the fingers 132 onto the 
inner tube 102 of the device 100. Reversing the 
direction of the belt 124 may slide the flexible hose 106 

10 out of the device 100. In addition, the device 100 may 

have a handle (not shown) that may release the pressure 
of the drive units 122 from the flexible hose 106 and may 
allow a person to manually pull the flexible hose 106 
from the device 100. 

15 Referring to Figure 4, the flexible hose 106 may be 

integrally formed with a coil 107 to help support the 
flexible hose 106. Accordingly, the belt 124 may be 
manufactured with grooves 125 that may catch the coil 107 
of the flexible hose 106 to allow for an easier pull of 

20 the flexible hose 106 through the retractor 114. 

Preferably, the grooves 125 are evenly spaced at a 
distance between adjacent grooves 12 5 to correspond to 
the coil 107 of the flexible hose 106. 

An embodiment of the present invention may also 

25 incorporate the steps of a method for supplying 

conditioned air for heating and cooling to an aircraft. 
The flexible hose 106 may be pulled via a retractor 114 
from the inner tube 102 and the housing 104. 
Alternatively, the flexible hose 106 may be pulled from 

30 the inner tub 102 and the housing 104 manually. By using 

a handle (not shown) , a person may release the tension 
applied by the retractor 114 on the flexible hose 106 and 
then may manually pull the flexible hose 106 from the 
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device 100. However, the device 100 may be designed to 
accept the flexible hose 106 for storage between the 
inner tube 102 and the housing 104 by use of the 
retractor 114. 

5 The flexible hose 106 may be pulled from the device 

100 to extend to its full length or a smaller length, 
whichever may be needed. The necessary length may be 
dependent on where a connector (not shown) on an 
aircraft (not shown) may be located and/or the distance 

10 of the aircraft form the source of conditioned air, such 

as a jetway. Some aircraft require seventy feet of 
flexible hose 106 while other aircraft require only 
twenty feet of flexible hose 106 for the source of 
conditioned air to reach the aircraft. Extracting only 

15 the necessary amount of the flexible hose 106 eliminates 

excess flexible hose 106 on the runway where the flexible 
hose 106 may bend. Bending of the flexible hose 106 
affects the pressure of the conditioned air and/or 
subjects the flexible hose 106 to additional unnecessary 

2 0 wear and tear. 

After the necessary amount of the flexible hose 106 
is removed from the device 100, the unattached end of the 
flexible hose 106 may be attached to the connector of the 
aircraft. The inner tube 102 that extends to a point 

25 beyond the first end 108 of the housing 104 of the device 

100 may be attached to a relief hose 118, or 
alternatively, may be mounted directly to the source (not 
shown) . 

After the flexible hose 106 is attached to the 
30 aircraft, and the device 100 is attached to the source 

of conditioned air, such as a jetway, (either directly 
or by a relief hose 118) , conditioned air may then be 
supplied to the device 100. Conditioned air may be 
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supplied to the inner tube 102 of the device 100 by 
either the relief hose 118 attached to the source or 
directly by the source. The conditioned air may be 
forced through the inner tube 102 towards the second end 
116 of the housing 104. 

After the conditioned air travels the length of the 
inner tube 102, the conditioned air may reach the 
flexible hose 106. The conditioned air may continue to 
travel through the flexible hose 106 to the aircraft. 
After the aircraft is supplied with the necessary amount 
of conditioned air, the flexible hose 106 may be removed 
from the aircraft and may be retracted into the device 
100 for storage and/or subsequent use of the device 100. 

It should be understood that various changes and 
modifications to the presently preferred embodiments 
described herein will be apparent to those skilled in the 
art. Such changes and modifications may be made without 
departing from the spirit and scope of the present 
invention and without diminishing its attendant 
advantages. It is, therefore, intended that such changes 
and modifications be covered by the appended claims. 


